Issue addressed: Schools are a target for childhood obesity prevention strategies, yet intervention effectiveness may be hindered by school community perceptions (staff and students) and readiness to address the problem. We firstly describe students' perception of their own weight status. Secondly, we describe school staff perceptions and preparedness to address childhood obesity in their school.
when modifying dietary and physical activity behaviours. [10] [11] [12] Evidence of intervention effectiveness for reducing BMIz is mixed, ranging from no effect 12 to positive results from comprehensive initiatives. 10 Successful interventions are more likely to be contextually relevant and owned by a community who are prepared and able to take action to address the problem. [13] [14] [15] Readiness to change is a critical aspect of intervention success, predicated on awareness that a problem exists. 13, 15 The study aim was to gain insight into perceptions of the problem of obesity within school communities by answering: (i) Are student self-reported weight status an accurate reflection of their actual weight status? (ii) Is childhood obesity within school communities perceived as an issue that needs addressing? We hypothesise students will underestimate their weight status, staff will not perceive obesity as a priority for the school community and that both these factors will be reflected in a lack of readiness amongst school staff to address childhood obesity.
| ME TH ODS

| Design and sample
This study was designed to describe (i) students' perceptions of their own weight status (n = 339, aged [11] [12] [13] [14] and (ii) school staff perceptions and readiness to address the problem of obesity from 42 schools in Victoria, Australia. Sampling and recruiting methods have been described previously as part of a broader longitudinal study assessing the impact of the school physical and social environment on weight status and related behaviour in areas of low socio-economic position. 16, 17 In short, 50 schools were invited to participate:
11 primary/elementary, 6 combined primary-secondary and 33 local secondary schools. Student participants from these randomised primary schools attended later years of primary (year 5 or 6) or early secondary (year 7) education levels. Student self-report, objective weight status and school survey data were collected in April-June 2014 from participating schools. Three hundred and thirty-nine of 733 invited students (46% response rate) participated in the followup phase of the longitudinal study. Informed written parental consent was received for all student participants. Ethics clearance was granted from the university human research ethics committee (DHUREC 2013-093), and permission to approach schools was received from the relevant state school authority.
| Student anthropometrics
In addition to parental/guardian consent, verbal assent was obtained from student participants prior to anthropometric measurement. Participants were free to withdraw without any consequence. Objective height (to the nearest 0.1 cm) and weight (to the nearest 0.1 kg) measurements were taken by trained researchers using a calibrated Charder HM200P height stadiometer (Charder Electronic Co, Ltd.) and a UC-321 weight scale (A&D Australasia Pty, Ltd.), according to standardised protocols. 18 Measures were taken twice, and if differing by at least 0.5 cm (height) or 0.5 kg (weight), a third measure was taken. Average measures were used for analysis. The World Health
Organization age-specific BMI cut-off points were used to define body mass index (BMI), standardised scores and weight categories. 19 Statistical calculations were conducted using the 2007 WHO reference module in Stata (StataCorp LP).
Student weight perceptions were derived from one question in the broader survey, designed for use within an Australian school obesity prevention intervention. 20 Students were asked to describe their weight status as either (i) very underweight, (ii) slightly underweight, (iii) about the right weight, (iv) slightly overweight or (v) very overweight. All students gave a response to this question. Three students with self-reported overweight status did not consent to having their weight measurements taken, resulting in available data for 336/339 (99%) of student participants.
| School community survey
The Community Readiness to Change (CRTC) tool is an interviewbased diagnostic method used to measure community perceptions of awareness and knowledge of an issue and stages of readiness/preparedness to take action. 21 This tool has successfully been utilised to assess, initiate 22 and identify change in community preparedness and capacity to address and implement obesity prevention interventions. [23] [24] [25] An underutilised strength of the tool is the ability to use qualitative insights from community participant interviews to elucidate further meaning to understand stages of readiness derived from CRTC analyses. 
| Analysis
Descriptive analyses were conducted comparing student actual and perceived weight status. Self-report (SR) categories were compared as proxy measures to align with BMI-derived weight categories. For comparative purposes, "very underweight" (SR) was combined with "slightly underweight" (SR) to align with the "underweight" (BMIderived) category. "About the right weight" (SR) was aligned with "normal weight" (BMI derived); "slightly overweight" (SR) with "over- For a visual comparison of student weight and school community data sources, student participant overweight and obesity status are graphed according to stages of readiness for addressing childhood obesity at students' respective schools.
| RESULTS
| Sample characteristics
Mean age of student participants (n = 336) was 12.5 years (Table 2 ). Objective anthropometric measures categorised 22%
(n = 75) participants as overweight and 18% (n = 62) as obese. 
| School stage of readiness and student weight status
The majority of overweight and obese student participants attended schools assessed at low stages of readiness to address childhood obesity ( Figure 2 ). No schools were assessed at more established stages of readiness to change. Four overweight/obese students were not represented within the graph, having attended schools that did not complete CRTC surveys.
| Emergent themes
The thematic analysis of survey responses identified six inter-related themes (Table 3 ).
There was heterogeneity of school responses as to whether obesity was an issue (Theme 1). For example, "Childhood obesity is a great concern in Australia and it is not different in [region]," "it [obesity] is not on the radar," and (from a school where 56% of student participants were overweight/obese): "I don't believe obesity is a high concern at our school, but believe it should be." There was a general understanding that "obesity during childhood can be a contributor to health concerns in adulthood." Also expressed was that "we do not have a major problem with childhood obesity. A few students are overweight but this has not prevented them from being actively involved in sport," signifying that "fitness is more of an issue than obesity," (also related to theme 2).
There was strong support of schools having a focus on healthy eating and physical activity (Theme 2), for example, as one respondent stated: "Childhood obesity is not the focus. Healthy eating and living is." The link between health and education was also acknowledged, for example, that "a healthy active child is better able to learn."
The importance of community engagement to address childhood obesity (Theme 3) was reflected as "everyone involved has a part in students health and wellbeing," and [it takes a] "whole community approach to a healthy community." Some school staff spoke positively of parents who "are keen to be involved" and were supportive of health programs, such as sporting activities and kitchen gardens that "encourage parent participation." Yet community action was also wanting, for example "I feel not enough is done at our school and in the general community." There was also a sense of schools being ineffective in their endeavours to promote healthy lifestyles, where "parents opinions or modelling does not match" school efforts.
Whether to take action (Theme 4) to address childhood obesity varied across school communities. For example: "there is no real obesity issue so keeping the status quo would be fine"; and: "some staff are concerned but have found it difficult to implement change."
Many respondents were supportive of current/potential initiatives, for example "our school would look at anything that would complement our current efforts to address obesity," yet commented on resource limitations, that is "depending on funding and time pressures," "time, resources & commitment . . . may limit [leadership] efforts," and "you need staff to drive it. Many staff are busy." A further constraint was lack of information. "If it's [childhood obesity] an issue, it should be actively addressed with all concerned," yet there was "no hard evidence" or "formal evaluation/measurement of students" as impetus for action. A sense of powerlessness was also evident: "Some are concerned but I guess they don't know what to do about it!," and "I'm not sure what additional efforts we can make."
Theme 5 relates to a priority for education, rather than a focus on student weight status: "our aim as teachers of the 'whole child' is to educate students for life-long habits regarding healthy eating & exercise"; "curriculum materials stress the importance of diet/exer- Overweight, n (%) 75 (22) 36 (26) 39 (20) Obese, n (%) 62 (18) 27 (19) 35 (18) SD, standard deviation; 95% CI, 95% confidence interval. P, test value for difference between males and females using: Pearson chi-squared test for equality of percentages; t test of means; or Wilcoxon ranksum test for medians as appropriate.
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years," many were not as affirming: "The school canteen is not a supporter of reducing obesity -its offerings should be reviewed,"
and "get rid of canteen . . .
[need] stronger policy." Within schools that provided healthy food service options, support was received from within the school community and/or "department driven" (local government). Underweight Female F I G U R E 1 Comparison between actual weight and self-reported weight category by male and female students aged 11-14 years. Each graph represents the proportion of students per their self-reported weight category (UW: underweight, ARW: about the right weight, SOW: slightly overweight, VOW: very overweight) plotted against their actual weight category: underweight (BMIz < -2SD), normal weight (-2SD ≤ BMIz ≤ 1SD), overweight (1SD < BMIz ≤ 1SD), obese (2SD < BMIz) for male and female students. Black columns represent corresponding actual and self-report weight status category including 42/75 (56%) overweight and 50/62 (81%) obese participants, giving support to the premise that societal weight norms are increasing. We did find that there was a general concern about childhood obesity within the school community which is congruent with the high prevalence of overweight and obese students. School staff talked about a strong focus on children's general health and wellbeing and recognised that addressing childhood obesity required a broader community effort for resources and impact. Despite this, the average school was not assessed as ready to address the problem of childhood obesity.
| DISCUSSION
Within some school communities, childhood overweight/obesity was not perceived as a major concern. This may be a reflection of misconceptions of obesity prevalence, rather than obesity not recognised as a significant public health problem. A US study demonstrated that older elementary schoolchildren could accurately assess their weight status. 27 Within the current study, 15% of obese preearly adolescents (and 13% of overweight students) did not identify as such. These students either intentionally under-reported their weight status or genuinely did not perceive themselves as overweight/obese. It may be that weight norms have shifted alongside increases in societal obesity prevalence, altering perceptions of normal vs overweight status. This has been demonstrated with adults, with self-perceived overweight status declining over a ten-year period. 8 Perceptions of low prevalence may have implications for addressing childhood obesity. For example, some school communities within the current study implied that provided overweight/obese students participated in sport, no further action was required. One comment in this vein suggested that "fitness is more of an issue than obesity." It is encouraging that schools were seeing fitness and physical activity participation as important as there are many health benefits from these behaviours alone. However, it is important to note that the relationship between sport, physical activity and BMI in children of this age has been noted as weak in both directions. Cairney et al, 28 in a longitudinal study with children aged from 10 to 13 years, showed organised sport and physical activity at the preceding time point weakly predicted current BMI and that BMI at the preceding time point also weakly predicted current organised sport and physical activity. Thus, it is arguably important for schools to recognise childhood obesity as a risk factor in itself.
It is evident that, regardless of readiness to address childhood obesity specifically, schools have a strong focus on health. A recurring viewpoint was that childhood obesity comes under the "healthy body" umbrella, rather than addressed in isolation. Childhood obesity | 33 may be a concern, but education, general health and wellbeing are the immediate priority, recognising an association between student health and learning capability. Many schools have a number of physical activity and healthy eating programs within the classroom and as extra curricula, providing environments that support healthy eating and being active during the day. Evidence suggests that schoolbased strategies targeting increased physical activity 29 combined with healthy food environments can have a positive impact on children's weight status. 11, 30 Within the current study, this may be reflected amongst those schools that were in the later CRTC stages of addressing childhood obesity, where there were fewer overweight/obese student participants than schools with little awareness of the problem. It is also important to consider the small proportion of students, particularly girls, who overestimate their weight. Interventions must "first do no harm" and consider how to convey positive healthy weight messages not only towards students who are overweight, but also to those who incorrectly perceive themselves as being an unhealthy weight.
Communities within the current study identified inactive, overweight students to be those not engaging in activities offered. A further barrier and major concern for many schools are inconsistent messaging from supplying unhealthy food options at school canteens/food services, driven by profit rather than a focus on health.
National healthy school canteen guidelines exist, 31 yet compliance within Australian schools is low. 32 Additional support for schools to improve the food environment over and above the provision of health eating guidelines is critical, especially where profit is a competing goal. For example, we found school leadership who were concerned with the problem of childhood obesity to be the driving force behind establishing healthy food choices at one school. Local government was the external stimulus for improving food service offerings of another.
Few schools commented on an existing working partnership within their broader school community that included the local health department, parents and other schools. More concern was expressed where school efforts were hindered by incongruence with different physical activity and eating behaviour within the home environment, or having limited community capacity to support healthy school endeavours. It is increasingly accepted that preventing childhood obesity requires a whole community effort. 30 A multisetting, multistrategy approach to improve healthy eating and physical activity environments is required, creating action through building community capacity. [33] [34] [35] Schools understand the importance of taking a collaborative community approach to the problem, but "have limited powers" without wider school community support. A significant and challenging point of intervention is meaningful engagement with the school community in a way that acknowledges the school context and activates all that is possible for any obesity prevention intervention to be effective. 
| Implications and future research
There are general awareness and concern amongst school communities that childhood obesity is a significant health problem. Within this study, we have utilised established measures to capture student's perception of their weight status, which incorporates two underweight scaled items. It may be prudent to consider a revised scale (eg, with one underweight option) to reflect changing weight status and add value to interpretation in future research.
Misperceptions of overweight prevalence within a community will hinder efforts to address the problem, and actual overweight/ obesity prevalence data within communities appear to be lacking.
Schools within this study indicated that obesity should be actively addressed if it is an issue, but that it was not an issue within their school because there was a dearth of formal, rigorous student data.
To address an Australian health priority costing the economy $60 billion per year, 38 routine anthropometric monitoring is needed to establish a realistic understanding of the actual obesity prevalence and provide evidence to help inform community-based obesity prevention efforts. 39 Preventing obesity requires a response broader than a school community, and a broad community focus and approach. 36 The
World Health Organization Health Promoting Schools framework recognises the important relationship between education and health, taking a holistic approach and engaging the school community in health-promoting efforts. 36, 40 Using the three framework criteria which consider health education, modification of the school environment and community involvement, evidence of a reduction in BMIz and improving related behaviour is inconsistent. 36, 40 Effective longer term, comprehensive programs necessitate working in partnership with the school community, and understanding school capacity to contribute to sustainable efforts. 30, 36 Many schools within this study felt they were doing all they could within their limited resources and capacity. Schools need more support to improve food service offerings to students as a priority. More broadly, a whole-of-systems approach to prevention is required for understanding and engaging the wider community and to build strong collaborative and targeted prevention efforts.
| CONCLUSION
There is a significant proportion of children under-estimating their 
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